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Endovascular treatment of posterior nutcracker

syndrome with a new autoexpandable stent
Alejandro Rodríguez-Morata, MD, PhD, María L. Robles-Martín, MD, and Juan P. Reyes-Ortega, MD,
Málaga, Spain
ABSTRACT
The endovascular treatment of nutcracker syndrome is currently considered by some to be the preferred treatment
option in this pathologic process despite its risks. However, currently, there are few data about the pure endovascular
approach in the posterior nutcracker syndrome related to evolution in the midterm. We present two successful cases
of a complete endovascular approach in this disease, with follow-up of 9 months and 17 months without
complications. (J Vasc Surg: Venous and Lym Dis 2019;7:118-21.)
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Nutcracker syndrome (NS) is a well-defined pathologic
process in which the therapeutic approach of first choice,
although not globally accepted, is currently stenting of
the left renal vein (LRV) with a self-expanding stent,
which may be associated with left gonadal vein (LGV)
embolization.1,2 However, the widespread use of stents
for the treatment of this disease has led to infrequent
but severe complications, such as stent migration to
cardiac cavities.3,4

The posterior NS (PNS), in which the LRV is retroaortic,
has a higher level of complexity. Currently, most authors
opt for either conservative management or classic surgi-
cal treatment.5-7 Little is known about endovascular
treatment in PNS at present. It is not known whether
the hemodynamic criteria of the renocaval gradient are
applicable to this anatomic variant. There are no known
complications associated with stent implantation
between the aorta and the spine. In the medical litera-
ture, there are only two reports of PNS treated with a
pure endovascular approach8,9 and one case treated
with a novel hybrid technique.10 However, the clinical
evolution of these cases in the midterm is also unknown.
We report two cases of PNS successfully treated with

gonadal venous embolization plus angioplasty and retro-
aortic LRV stent implantation. In both cases, we have
obtained complete clinical improvement. At present,
at the 17-month follow-up of the first case and the
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9-month follow-up of the second case, there have been
no complications. Written consent was obtained from
both patients, and they provided informed consent for
this publication.
CASE REPORTS
Case one. A 44-year-old woman with a 2-year history of pain

in the left flank and pelvic fossa, dyspareunia, and occasional

macroscopic hematuria was referred to our angiology and

vascular surgery department. A Doppler ultrasound examination

showed left pelvic varicocele and a retroaortic LRV. Urinalysis

was positive for microhematuria. On computed tomography

angiography, we could observe in detail the severity of LRV

compression between the lumbar spine and the aorta (Fig 1)

and the dilation of the LGV with an ipsilateral varicocele.

Under general anesthesia, through the right common femoral

vein, we catheterized the LRV. On renal phlebography, we could

see a typical image of contrast material dispersion in multiple

collaterals as well as the aortic imprint over the LRV (Fig 2, A).

We registered a renocaval gradient of 4 mm Hg. The LGV was

incompetent and developed a left pelvic varicocele (Fig 2, B).

We then proceeded with venous embolization of the LGV and

the varicocele. We used three coils (Interlock-35; Boston Scienti-

fic, Marlborough, Mass) and 10 mL of polidocanol foam. After

embolization, we proceeded to place a high support guide in

the LRV, and we exchanged for a long and high support (Super

Arrow-Flex, 11F, 65 cm; Teleflex, Wayne, Pa) sheath introducer in

the infrarenal cava. At this time, we proceeded to systemic

heparinization, which we usually do not perform in simple

venous embolization.

We then carried out an angioplasty with an Atlas Gold (Bard

Peripheral Vascular, Tempe, Ariz) balloon of 12 � 40 mm in

diameter, inferior to the estimate of the LRV. This technique is

usually done to assess the response of the vein to angioplasty.

After the pertinent measurements with 20% oversizing as we

do by protocol in the treatment of NS, we implanted a 14- �
40-mm Venovo Venous Stent (Bard Peripheral Vascular) without

incident. Control angiography showed correct positioning of the

stent and direct flow to the vena cava (Fig 2, C).
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Fig 1. Computed tomography angiography of the first case of posterior nutcracker syndrome (PNS). The arrows
indicate the point of maximum stenosis in the anteroposterior (A) and lateral (B) views of the retroaortic left
renal vein (LRV).
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In the immediate postoperative period, the patient had back

pain at the dorsal lumbar level, which lasted for approximately

3 weeks with total posterior relief. At the 17-month follow-up,

the patient was asymptomatic at all times, with only acetylsali-

cylic acid at low doses. Postoperative controls have not shown

any complications, and the hematuria resolved.

Case two. A 38-year-old woman with a history of chronic

pelvic pain on the left side, dyspareunia, and a significant vari-

cocele was referred to our department of angiology and vascular

surgery. On computed tomography angiography, we could

confirm the varicocele and a retroaortic LRV. Analytical studies

also showed microhematuria data.

Under general anesthesia, we proceeded with phlebography

of the retroaortic LRV. It showed an atypical image, with a multi-

tude of aberrant collaterals and an insufficient LGV associated
Fig 2. Initial phlebography of the first case of posterior nu
(asterisk) over the retroaortic left renal vein (LRV; A) and le
C, Final control of the renal vein stent and embolization
with the left varicocele. We measured a renocaval gradient of

2 mm Hg. Indirect signs of flow dispersion and aortic imprint

were clear. We proceeded to catheterization of the LGV and its

embolization with three Concerto (Medtronic, Santa Rosa, Calif)

coils (two coils of 1.6 � 40 cm and one coil of 2 � 50 cm). After

that, on phlebography, we verified the dispersion of the contrast

material toward other collaterals, and the line of the aortic

imprint became more marked (Fig 3, A). At this point, we

decided to implant the stent, and we exchanged the short intro-

ducer for a high support one (Super Arrow-Flex, 11F, 65 cm) at

infrarenal level. At this time, we proceeded to systemic heparin-

ization and continued with the predilation of the LRV with an

Atlas Gold balloon (14 � 40 mm), smaller than the diameter of

the vein, as in the previous case, to better evaluate the response

of the vein to angioplasty. Finally, we implanted a Venovo stent

(18 � 40 mm) without incident (Fig 3, B).
tcracker syndrome (PNS) showing the aortic imprint
ft gonadal vein (LGV) insufficiency and varicocele (B).
of the gonadal vein.



Fig 3. Retroaortic left renal vein (LRV) phlebography after embolization. A, The aortic imprint is well marked
(asterisk), with overgrowth of abnormal collaterals. B, Final control angiography after stenting of the renal vein
and the embolized gonadal vein.
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This patient, like the previous one, had significant pain in the

back at lumbar level attributable to the contact of the stent

on the spine. This pain completely disappeared in approxi-

mately 3 weeks. At present, during the 9-month follow-up, the

patient is clinically well and asymptomatic. The medical treat-

ment has been acetylsalicylic acid at low doses. She has not pre-

sented with more hematuria or any complications in the

postoperative controls.

In both cases, the follow-up was exclusively with Doppler ultra-

sound because it is an accessible anatomic area, without finding

any sign of complication (Fig 4).

DISCUSSION
To date, only two cases of complete endovascular treat-

ment of PNS have been described. Our two cases are the
first treated with a newly developed self-expanding stent
(Venovo Venous Stent). These stents have good physical
properties for a place in which fracture resistance plays
an essential role. The follow-up of both cases is 17 months
and 9 months, respectively. We show with these cases
Fig 4. Doppler ultrasound images of the first case (A and
case (C and D), with 9 months of follow-up. Patency of b
that the pure endovascular approach for PNS is safe
and similar to that for NS, in which the LRV has a normal
anatomic position.
It seems clear that clinically, the NS and the PNS are

indistinguishable and the technique for their treatment
is similar, but some aspects are different. It is unknown
whether the renocaval gradient is equally applicable in
these values for the PNS. If intraoperative control with
intravascular ultrasound is not used, as it is in our cases
so far for logistical reasons, it is necessary to check indi-
rect signs of compression as the aortic imprint in the
LRV and the overgrowth collaterals. The postoperative
back pain in the early postoperative period is due to
the pressure of the self-expanding stent on the spine.

CONCLUSIONS
In patients with PNS, endovascular treatment by

gonadal venous embolization and stent implantation in
the retroaortic renal vein, a priori, does not have signifi-
cant differences in relation to the endovascular approach
B), with 17 months of follow-up, and of the second
oth stents (arrows) is shown.
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for the NS from a technical point of view. We can affirm
that in a medium-term follow-up, the treatment of PNS
does not seem to be inferior in safety or efficacy to that
of NS.
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